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ABSTRACT 
The aim of rationalization and optimization • in 
manufacturing is to increase productivity and reduce 
production cost. Conventional manufacturing systems today 
are challenged by needs and trends mainly • economic • in 
nature which are changing many aspects of the elements of 
design, engineering and process planning and production. 
Group Technology is a manufacturing philosophy which 
identifies -and exploits- "th·e underlying sameness" of pa.rt:.s 
and manufacturing processes. In batch 
manuf~ct~ring, each part • l.S con·ventionc1. l l y 
typ.e 
tre-at·e.d 
uniq-q.e.Iy f·rom des.ign to manufacture. How-ev·er,. by groupi_n.g 
sinti.lar parts ,. in·to part fanti~ies based ·on 
geometries or ~cesses, it i,s possible to 
eitJ1e~ 
reduce 
their 
m·any 
cos.ts: throllgh more .e·.ffectiv-e design rationaiiz~t-i.on an·.a 
design data ret.r:ie:val ,· .simpl_±.fied and imp:roved _pro.duct-ion 
planning and control, reduction of tooling costs and setup 
times, flow line production ·by machi.n.e cells, et:c. 
pu_rpose of this study was ·to dev~lop 
.. implementation ·strategies o.f Group Technology sy~·tem. for 
d~Sign retrieval and Computer Aid~d Process Plannirtg, wtth 
emphasis rnaj.nly on the'\ fo·l l:owing: 
1 
a) comparative evaluation of currently commercially 
available systems, 
b) the selection strategies, 
c) the implementation plan. 
To accomplish the purpose, a case study ~as bonducted 
on a medium batch size manufacturing firm to select and 
implement a Group Technology system for design retrieval 
and Computer Aided Process: Planning. 
The results of the s-tudy was a selection and 
implementatibn of the DCLASS System. 
2 
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SECTION 1 
INTRODUCTION TO GROUP TECHNOLOGY 
Purpose 
The purpose of this section is to introduce 
concept of Group Technology and describe its application 
to engineering and manufacturing in different areas such 
as design engineering, process planning, etc. It will be 
focused on: 
o Philosophy of ·G~oup rethnology 
o Part families 
o Typical applications 
o Basis for computer integrated ~anufacturing 
o Future of Group TeqhnolOgy 
Philosophy of Group Technology 
o Definitions 
Many de:fini:tions of Group . . . Te·c::hno.1-ogy hav.e be'eii 
• 
introduced by a .n.umber o·£ manufacturing re~e·archers. One 
of Well defined definitions comes from S.P. 
Mitrofartov's bobk, Scientific Prificiples of Groµp 
Technology (28), in 1959. 
"Group technology is a method of manufacturing 
piece parts by classification of these parts 
into groups and subsequently applying to each 
group similar technological operations. The 
major results of this method of manufacturing 
are to obtain economics which are normally 
3 
associated 
small scale 
fundamental 
and jobbing 
o Concept 
with large scale production in the 
situation and it is, therefore, of 
importance in the batch producing 
sections of industry." 
Group Technology is a concept that currently 
.. 
1S 
~ttracting a lot of attention from the manufacturing 
community. The essence of Group the Technology 
I 1S 
realization that many problems are similar, and by 
grouping simi!a~ problems, a single solution can be found 
to a set of problems thus saving time and effort (13). As 
stated. by N. Hyer and U. Wemmerlov ( 25), the bene·fit·$ can 
be achieved in three ways: 
o By pe.rforming sim·ilar activities toge·ther, thereby 
avo·iding w.a·s·teful time in changitlg from one unre·lat.ed 
activity to the n,ext. 
o By st.an.dar.dizing clos.-ely· re.lated: activities, thereby 
f~)cu·sing only ·on di·stinct differences. and avoiding 
unnecessary duplication o~· effort . 
. o BY effic·iently .storin~ and retrieving informat~on 
rt~iated to re·curr·:i.ng prob·1ems, there.by reduci·ng th.e 
search ti·me .. fo·r the infor,mat·ion and eliminat.ing t.t1e 
need to solve the p~Oblem again. 
4 
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PART FAMILY 
Whereas in the past industrial engineers tended to 
view each part produced in a company as being • unique, 
Group Technology draws parts together in families by 
exploiting the underlying sameness of items and th·e 
processes used for their manufacture. It has been shown 
from previous studies that in the industrial environment, 
production engineers are not dealing with random and 
unique, but rather with related and ordered parts (13). 
o DEFINITION 
Part family is a group of related parts which have 
~dme SpScified similarities. The p·arts within a f ami_ly 
are di.ff.erent, but their similarities are close enough to 
merit their identification as members of the part fa~1-1y. 
o SIMI,LA.RITIES 
. . 
There are two diffei .. ent types of si.mi·1arities : 
1. Geometrical similarities. 
2. Manufacturing processes $~milarit±es. 
Geo~etr·ical similarities are s-±milarities base·a: on,_ 
shape an_d size qf part.s .. Figure 1.1 shows an exampLe of 
geometric:·&]~ similar parts, stepped to both ends cylin·de-r 
w!th round concentric bore parts. 
5 
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Manufacturing processes similarities are similarities 
of parts based on production operations. An example of 
this kind of similarity is casting parts as shown • in 
Figure 1.2 (12,21). 
o BASIC METHOD USED TO FORM PART FAMILIES 
Part families can be formed by either one of the 
three methods depending upon number of parts and the 
complication of data. These three methods are 
1. Manual visual search. 
2 .. Production flow analysis. 
3. Classification ahd coding systems. 
- Manual visual search 
·The first method, manual vi·sua·l search., • 1S 
~ppropriate for small number of parts. .P~rt £amiiies bart 
be formed by si_ipple functional relatiorts;hip s·uc·h as ge~-rs·, 
shaft, eto. li'.or limite_d results, this method may be us·e-d. 
However, it is· obvious ·that this method has .many 
.shortcomings . 
~ _Producti:on flow analysis 
Productibn f1ow analysis i~ a: tedhnique to analy~e 
the operation sequence and the routing of the component 
through the machines in the plant. Parts with cornmo-n 
operations and routes are grouped and identified as a 
- __ ,.,. 
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Similar Parts Based on Manufacturing Proces.s · 
/ ' 
manufacturing part family. Similarly, the machines used 
to produce the part family can be grouped to form a 
machine group or cell. An example of forming part 
families by using this method is shown in Figure 1.3(12). 
Figure 1.3 (a) is the original record from operation 
·route sheets. The information was arranged into matrix 
form of part numbers and machine numbers. Then the matrix 
was sorted by rows and columns. The result is shown • in 
Figure 1.3 (b) where machines are grouped into three 
separate groups. 
For su_ccessful use ·of t·his production: ·f·1ow analysis 
~ethod, tt should be assumed that the majo~tty of parts in 
a company belong to clearly defined fam~lies and the 
machine to pro·duce ·these parts to ·clearly c:lefJ.11~·d .group·s. 
Although this technique gives a good p~~t famLly and 
machine grouping, it has a- numbe.r of disadvantages • in· 
practice due to r.eliance of· the ·method on ex·is.ting 
production data· a:nd rout .. ing methods, arid also due to 
di·ff±culti.e·s in ma:intai 1ning and sorting of· produQ_t-ton oata 
·by· mahu·al means. 
- c1·assif.ic~_tion and Coding Systems 
A classification and coding system is the basis. of 
.r; \ 
Group \Tetjhnology concept, 
·-
< which 1s being applie·a 
incr:easingly in batch, or sma.:11 lot size production. It· 
9 
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allows a comprehensive examination of all active parts in 
the process of forming groups of parts or part families. 
Parts are grouped into families on the basis of such 
features as part shape, size, material, tolerance, finish, 
and required production operations. This orderly 
arrangement of readily available data facilitates analysis 
by those concerned with reducing costs in design, 
manufacturing, and purchasing. 
Classification and coding systems will be presented 
in -detail in Section 2. 
TYPICAL APPLICATIONS OF GROUP TECHNOLOGY 
The basic concept of Group Technology has been 
practiced in the United States for many years. Man-y 
companies devised their own coding systems and have been 
using them in various areas such as design, materials, 
tools, etc. These practices and applications of Group 
Techrtology concepts were identified under different names 
and in various forms of engineering and manufacturing 
functions. They can be summarized into four categories 
as: 
1. Product Design Engineering. 
2. Process Planning. 
3. Production Control and Scheduling. 
4. Other Applications. 
11 
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o Product Design Engineering 
It is not unusual for a company to find several 
versions of basically the same part. Design proliferation 
occurs because of difficulties with design retrieval. 
While a part sim~lar to one that is needed may already 
exist, the designer has neither a system not the patience 
to find it. It is eas~er to create a new part, which then 
means that a new part number must be assigned, a new 
process plan made up, new tools designed, and so on. 
A Group Technology coded parts population simplifies 
the cumbersome job of sifting through old drawings to find-
an already designed part. The designer can enter an a CRT 
a partial code describing the main characteristics of the 
needed part. The computer will then search the Group 
Technology data base for all items with the same code and 
list them on the screen. The designer can go through the 
specifications of each part and select one that fits or 
can be modified. 
A classi.fication and coding system also facilitates a 
part reduction and standardization program which can be 
valuable to the con1pany as well as to custome·rs- of the 
company. The aim of design standardization is to reduce 
variations, and to require justification for deviations 
from norms (25). 
12 
Group Technology system for product design 
engineering will be presented in more detail in Section 3, 
"Group Technology for Product Design". 
o Process Planning 
Some of the largest productivity gains have been 
reported in the application of Group Technology concepts 
in creation of process plans that determine all the 
ac~ivities and functions undertaken to prepare a set of 
detailed work instructions to produce a part (25). 
The development of a process plan is a very tedious 
and time consuming process. The process plan for a single 
complex component could take several days and consist of 
as many as 20 to 30 pages (26). In developing the process 
plan, the planner normally relies upon his knowledge of 
the facility, past experience, and memory. In general, 
the process planner locates a previously developed plan 
for a similar part and modifies it to fit needs of the new 
part. 
With computer-aided process planning (CAPP) and Group 
Technology, it is possible to standardize such plans, 
reduce the number of new ones, and store, retrieve, edit, 
and print them out very efficiently. 
13 
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This topic will be discussed in full detail later in 
Section 4, "Group Technology for Computer Aided Process 
Planning". 
o Production Control and Scheduling 
Production scheduling is greatly simplified by Group 
Technology. The scope of the problem is reduced from that 
of a large portion of the shop to a small group of 
machines. The most advanced Group Technology application 
is through the creation of manufacturing cells. A cell is 
a collection of machine tools and materials handling 
equipment grouped to process one or several part families. 
Proper application of Group Technology will result in: 
-
-
Reduction of set-up times and costs. 
Optimal choice of group and job sequences. 
Possibility of flow-line production. 
Optimum group layout. 
Overall economic advantage (14). 
o Other Applications 
Group 
Relying on 
components 
Technology can also be applied in purchasing. 
the Group Technology coding of purchased 
and raw materials and on information from the 
production planning system, a purchase manager can obtain 
statistics not directly available with a traditional parts 
numbering system. 
14 
Group 
estimation. 
Technology can also be used for cost 
A company that needs product cost estimates 
for bidding purposes, for example, can tentatively code 
the required parts and then search the Group Technology 
data base. For parts falling into established families, 
standard cost data might already exist. If not, the 
Computer-Aided Process Planning system can help to 
determine the processes needed to manufacture the part 1 
thereby arriving at cost data (25). 
BASIS FOR COMPUTER INTEGRATED MANUFACTURING 
While Group Technology applications such as computer-
aided process planning and design retrieval are important, 
.it is Group Teehnology's capability as the Computer 
Integrated Manufacturing (CIM) integrator that points the 
way to the future (43). 
The defin±tion of CIM is dependent on the I view of 
manufacturing. When manufacturing is viewed as the 
activities of Design, Fabrication1 Assembly, Material 
Handling, 
Resource 
durable 
Quality Assurance, Finance, Marketing, and 
Acquisition required for the production of 
goods, CIM I 1S the organization of 
manufacturing activities and information to 
these 
provide 
integrated performance utilizing computers . 
• 
15 
The modern Group Technology data base contains 
detailed information about the parts a company produces, 
The equipment available to produce those parts, and the 
best methods to do the job. Group Technology systems make 
, 
it possible to conveniently access that data base for a 
wide range of applications, and to link that data base to 
systems such as Material Requirement Planning, Flexible 
Manufacturing System, Numerical Control, robotic 
programming, tool inventory, and automated time standards 
-all through a common vocabulary provided by the 
classification and coding system. 
Figure 1.4 and 1.5 explain the scope of CIM and how 
Group Technology concepts accommodate the integration of 
the entire system. 
.,, 
FUTURE TRENDS OF GROUP TECHNOLOGY 
Based on a forecast of the future of production 
technology advancement, as described by I. Ham in "NC/CAM 
JOURNAL", July of 1977 (14) : 
16 
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"A forecast of the future of production 
technology advancement, carried out by both the 
University of Michigan and the International 
Institute for Production Engineering Research 
(CIRP), strongly indicated that the computer 
automated factory would be a full-blown reality 
well before the end of this century. It is 
especially interesting to note that the survey 
by the University of Michigan researchers 
predicts that by 1988 more than 50% of industry 
will use Group Technology in manufacture, while 
the survey by CIRP indicates that by 1990, 70% 
of industry will use Group Technology in 
manufacture. It is evident that new 
technological innovations, such as DNC, CNC, 
machining centers, industrial robots, 
microprocessors, etc., will be continuously 
introduced toward more automated computer 
integrated manufacturing systems involving 
CAD/CAM, and thus lead to more integrated 
applications of Group Technology for optimum 
manufacturing and higher productivity .... " 
Group Technology is a dynamic and revolutionary 
development which continues to expand i-ts influence on 
manufacturing systems. It is evident that the role of 
Group Technology will certainly be broadened with more 
innovative advancements in theory and application, not 
only for improving productivity in conventional batch-type 
manufacturing but also for proper adaptation of CAD/CAM 
systems to the point of Computer Integrated Manufacturing 
in the future (14). 
19 
SECTION 2 
CLASSIFICATION AND CODING SYSTEM 
PURPOSE 
The purpose' of this section is to describe the 
characteristics of classification and coding systems as 
follows: 
o Definition 
o Function of Classification and Coding Systems 
o Basic Requirements of Classification and Coding System 
o Structure of Classification and Coding Systems 
o Installation of a Classification and Coding System 
DEFINITION 
o CLASSIFICATION 
Classification is to arrange items ~nto groups 
according to some principle or system whereby like things 
are brought together by virtue of their similarities, 
geometrical or manufacturing processes similarities, and 
then separated by .a specific difference. A more formal 
definition of classification, as described by w. Hyde (23), 
• 1S: 
20 
"Industrial classification is a technique for 
arranging the individual items comprising any aspect 
of a business in a logical and systematic hierarchy, 
whereby like things are brought together by virtue of 
their similarities and then separated by their 
essential differences". 
o Coding 
A code can be a system of symbols used in information 
processing, in which numbers or letters or a combination 
of nu.mbers and letters are given a certain meaning. 
Function of Classification and Coding System 
The function of classification and coding system . . 1S 
to create use of 
similarities, 
part family data base by the 
geometrical or manufacturing processes 
similarities, in some specific areas such as part design, 
machine tool, material, machine operation, etc., in order 
to provide those data for design retrieval system, 
computer aided system, and/or some kind of Group 
Technology analysis and standardization (Fig. 2.1). 
BASIC REQUIREMENTS OF CLASSIFICATION AND CODING SYSTEM 
There are many classification and coding systems 
available in the world (see Appendix A). They vary in 
their strengths and weakness relative to the so-called 
21 
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"design (geometry) oriented" system and the "production 
(processing) oriented" system. As stated by I. Ham (12), 
for Group Technology application, a classification and 
coding system should meet the following basic 
requirements: 
1. All embracing 
A classification must embrace all existing items 
being produced and/or purchased and be able to 
accept new items. 
2. Mutually exclusive 
A classification 
exclusive, i.e., 
excluding unlike 
parameters. 
system must be mutually 
include like things while 
things, using clearly defined 
3. Based on permanent characteristics 
A classification must be based upon visible 
attributes or easily confirmed permanent and 
unchanging characteristics. 
4. Specific to user needs 
A classification should be developed to ·meet the 
needs of the user. 
5. Adaptable to future changes 
A classification system should be adaptable to 
future expansion and technological changes. 
6. Adaptable to computer processing 
A classification system can be functional without 
using a computer. However, it is des~rable to 
operate the system using a computer. 
7. Company-wide applications 
A classification system should bave application 
throughout all departments in the· company-. 
STRUCTURE OF CLASSIFICATION AND CODING SYSTEMS 
There are basically three for,ms of classif.:j:.catiion and 
coding systems, namely: 
23 
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o Hierarchical structure 
o Fixed-digit type structure 
o Combined structure 
Hierarchical Structure 
A hierarchical code, also called monocode, is set up 
as a tree structure where each digit amplifies the 
information given in the previous digits. In other words, 
the meaning of every digit in the code is dependent on the 
digits prior to that particular digit. The more formal 
definition of monocode is given by W.F. Hyde (23) : 
"Monocode is an integrated code of fewest 
characters to distribute evenly a classification 
of a population of items where each code 
character is qualified by the preceding code 
and, in turn, qualifies the succeeding code." 
Although a hierarchical code • 1S difficult to 
construct, it can provide a very deep analysis of the 
items classified, and can pack an enormous amount of 
information into a coding system (23). An example of 
hierarchical code, fro~ Brisch system, is shown in Figure 
2.2. In the example 3285-007 and 4285-007, the two that 
follows the three has a different meaning than the two 
that follows the four; and the eight that follows the two 
that follows the three has a different meaning than the 
eight that follows the two that follows the four (23). 
24 
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FIXED-DIGIT TYPE STRUCTURE 
The other major type of classification system is a 
fixed-digit type, or polycode, or descriptor codes system. 
In a polycode system, the interpretation of each character 
in a given digit position is independent of any other 
digits. Each digit in the code contains fixed predefined 
information, and does not directly qualify the information 
given by the other digits. The more formal definition of 
I 
polycode is given_ by ~.F. Hyde as follows: 
"Polycodes are one or more code symbols assigned 
to one or more features or characteristics 
predicted to occur in a population of items for 
specific needs." (23) 
An example of polycode is the Opitz System. As shown 
• 
in Figure 2.3, the system consists of five primary numeric 
digits for geometrical shape and four secondary • numeric 
digits for • size, material, raw material shape and 
accuracy. Possible values of the first digit may be 0, 1, 
or 2. A "O" defines a ratio of maximum length to maximum 
diameter to be less than 0.5; a "1" means the ratio is in 
the range of 0.5 to 3; and a "2" means the ratio • is 
g-reater than 3. Similarly, features can be • given for 
external shapes, internal shapes, machining of plane 
, 
surfaces, and other holes and teeth. In Figure 2.4, the 
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code number 01312 means a rotational pa~t with the ratio 
of L/D < 0.5 (0), having stepped to one end with no 
external shape element (1), with smooth or stepped to one 
end with functional groove inside (3), and the part has 
e,xt.e·rnal plane surface ( 1), and also has axial holes 
related by a drilling pattern with no gear te~th (2). 
Si.m.t.l~t:.ly, .if we took a part with the code· numb~·r· 0·7.312, 
tl1~: on).~.y difference between the two part:s :woul:d ·be t·h·at 
the. external shape of the second part: ·i .. s not. .stepped to. 
one· e·nd shape with no shape, ·e·lement ( 1.) but ·±·s functional 
C·o·· ·r1e·  ,/'7.· ·). . 
. . . . . .\ . .. Al 1 other· attributes for the p·a:rt :would. b'.49 t.·hl~ 
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• as .in 
att.ri b.ute c.oa·e 
. . . . ~ 
a·s 
•,' 
sn.own . ±n :Fi·gu:re 2 .• 5: .and .. 2: •. 6·.: 
·c.la.$$-i .. fication .coding i$ a.±v:Lded .into 
.. 
eE1ch 
, ' .·.-. -· 
(:poly:cocle) . ·An 
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CHART 2, I 
CHART 2 ,3 
CHART 2,4 
CHART 2,5 
CHART 2.6 
CHART 2. 7 
• 
each category, there is more coding details as the scheme 
moves along the branches of the decision tree. The coding 
scheme starts at the top from left to right and then top 
to bottom. The movement from left to right represents the 
hierarchical structure (monocode), and the movement from 
top to bottom represents fixed-digit structure (polycode). 
Another example of combined structure is given in Figure 
2.7, where a monocode is in fact embedded into a polycode. 
INSTALLATION OF A CLASSIFICATION AND CODING SYSTEM 
As described by I. Ham (12), there are two basic 
methods of installing a classification and coding system, 
namely: 
o in-house, "do-it-yourself" method. 
o use of outside consultants 
In-house, "do-it-yourself" method 
This method can be carried out in two different ways: 
1) Using publicly-available systems - There 
are many classification and coding systems 
which have already been published in some 
technical journal, paper or report, and 
also in book form. These systems, 
sometimes called "universal systems" are 
readily available either free or by purchasing the book. Any company can install a system by studying and modifying 
a suitable system to meet its own needs. Since these systems are designed for general use, it is usually desirable to 
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Opitz 
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a system to meet the specific needs 
company. Some typical example of 
"publicly-available" systems are the 
System, developed in West German; KC 
Systems, developed in Japan. 
2) Using public-available system with help of 
consultants - A company might use the 
services of outside consultants for 
evaluation of available systems, selection 
of a suitable system, modification for 
ada·ptation, staff training, etc., while the 
:1na:jor work of installation i.s done by its 
own staff. 
Use of outside consultants for proprietary systems 
Thi.s method of using a "commercially-available 
pr·oprietary system" can be carrie,d out by 
co·mmissioning an outside:_ vendor whose particular 
s_~ts-tem is selec.ted for installation-. Th,ere are 
a number of commercially available systems which 
are marketed by several consultants/Vendors; for 
example, in the U.S.A., the Brisch System, CODE 
System, MICLASS System, Part Analog System, etc. 
These systems· are "tai lor.-made" for a particul a'.:t 
company or i-nstalled in a package f·orm adaptab-le 
to a contpa.n.y. ·A·ll co.nsul tants provide trainiJig 
serv.ice .£.o.r the sta·f·f of the company·. 
each ha:s 
c:ompariy· .•. ·A·.·t· •, •. sta·g·· ·e· 
. . ·. ' 
comp:ara.t"i~\te evaluation of a ·w.-i_de va:ri·ety of' t_he- ·ava·i_.lal:ile. 
,. 
s.y$tems beif.o:r.e :.f·ina,1. :da.ci:s,ion· is: m·ade. 
p..e 1 p £u,.l t ... ·O ' " ·- '- . . . . .-·· . . ., :C,ompan.1e,s 
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SECTION 3 
GROUP TECHNOLOGY SYSTEM FOR PRODUCT DESIGN 
a consequence of Section 2, "Classification and 
System", one of the major benefits from well-
designed system is in the area of design engineering. The 
purpose of this section is to describe the application of 
Group Technology in the product design engineering area in 
the following ways: 
o Why Group Technology should be applied to product 
design. 
o Design Oriented Classification and Coding System. 
o Benefits of Group Technology in Product Design. 
WHY GROUP TECHNOLOGY SHOULD BE APPLIED TO PRODUCT DESIGN 
In the manufacture of any product, the design stage 
is the foundation of the entire manufacturing processes. 
As described by R. Phillips and J. ElGomayel (38), the 
definition of the engineering product design process is 
the application of scientific knowledge to the creation of 
drawings which enable an engineering product to be made in 
a way that meets the- stipulated conditions and permits 
manufacture by the most economic method. An inefficient 
product design process can lead to a substantial expense 
contributed to the cost of the final product. 
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There are many reasons why th~ Gro~p ·te~hnolbgy 
concept should be applied to product design engineering. 
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SIMILAR PARTS BEARING DIFFERENT NAMES 
A ~, 
f 
C-DIA D - - - B-OIA 
t t I 
A B C D 
125 T-2 Dist! Pin 3-1/811 1-1/211 l" 5/6" BSF 
-125 ·T-3 Plaiter 3-5/8" l'' ·5/8" 1/211 BSF 
Stud 
125 T-7 Plaiter Pin 3-7/8" 1-1/2" 7/811 5/8" BSW 
12853 Stud 411 2" i-1/211 7/8" BSW 
110256 Bolt 4-7/1611 2-3/8'' 1-3/8" l" UNC 
110798 Hinge Pin 4-1/2" 3" 2" 1-3 /8' 'BSW -
23088 • 1-1/2" 111 Axle 4-21/32 211 Ul'IC 
. . 
FIGURE 3.2 
(From Brisch) 
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engineers and then drawn by five draftsmen. These parts 
were purchased from five suppliers at prices ranging from 
$0.22 to $7.50 each (25). 
Duplication of Design Effort 
When a request for a new part comes into the design 
department, the design engineer is faced with several 
immediate questions. Among them are: 
Is it a new part? 
Have we made it before? 
Have we made a similar part befbr~? 
Conventional design retrieval systems are often 
inadequate to provide the needed answers. While a part 
similar to the one that is needed may already exist, the 
designer has neither a system nor the patience to find it. 
It is easier to create a new part, which then ~eans that a 
new part rtumber must be assigned, a new process plan made 
up.,. new tools designed, and so on. All of these me.an 
d~sign proliferation, and design proliferation I is very 
I 
expensive. When one considers such factors as tool 
design, NC tape preparation, process planning, etc., the 
introduction of a new part number will cost between $2,000 
and $12,000 in manufacturing preparation costs alone (20). 
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An effective Group Technology system can solve these 
problems through a well-designed classification and coding 
system. Design retrieval is made very simple. The 
designer begins with a rough sketch of the part. Through 
a computer terminal, he is asked to describe the 
characteristics of the part by answering a series of 
multiple choice questions or typing in dimensions. After 
finished I answering the questions, the computer will 
provide a list of similar parts in the data base. With 
such a capability, the designer can immediately find out 
if the part has never been designed before, whether it has 
been designed in the past, or if there is a drawing of a 
similar part already in the files. 
DESIGN ORIENTED CLASSIFICATION AND CODING SYSTEM 
Basically, there are three different type ·of 
Classification and Coding System namely: 
1. De:sign Oriented : where parts are grouped into part 
families by geometrical similarities. 
2. Production Oriented: where parts are grouped into 
families by manufacturing processes simi·larities. 
3. Design and Production Oriented: where a single 
system .. aims to satisfy the needs of both design 
engineers and manufacturing engineers. 
4.0 
This section is focus only on the first type of the 
system, Design Oriented System. The discussion of the 
others will be on following chapters. 
o Code Structure 
There are many different kind of design oriented 
coding schemes available. Each of them has different code 
structure from the others. But, however, among them there 
are some common structures which can be identified as 
basic requirements for design oriented code. Those are as 
follow: 
1. Shape and Dimensional Characteristics 
Since design oriented part families are normally 
formed by geometrical similarities (see Section 1), sh~pe 
is the most important requirement of the code structure. 
Basically, the final shape of the part (the shape of the 
part after machining and before assembly) is comprised in 
the geometrical code. The initial shape (the shape of the 
part before machining) I 1$ given separately I . in the 
supplementary code. The initial shape often shows the 
essential geometrical elements of the final shape and 
these 
shape. 
are then drawn on for the description of 
41 
the I m·ain 
One of the common ways to arrange parts into part 
families by shape is to divide the geometrical 
characteristics of those parts into two basic classes 
rotational and nonrotational. 
A rotational part i.s· a part which t-he overall 
geometrical shape is the least circumscribing cylinder or 
(" 
rectangular I prism, oriented according to the axis of the 
main shape of the part. The rotational parts usually are 
-
subdivided into .rotati.onal parts with or without 
deviation, holes, threads, etc. The overall shape I 1S 
given by a cylinder with the dimensional ratio of length L 
to diameter D. For rotational parts without deviations 
and rotational parts with deviations with only one axis of 
rotation, it is the L/D ratio of the cylinder whose 
geometrical axis co±ncides with the rotation axis of the 
part and that envelopes the finish-mach±ned part being 
coded. For rotational parts with deviations and several 
axis of rotation, the L/D ratio is that of the longes.t 
rotational axis to the largest relevant diameter resulting 
from the rotational of the part. An example of rotational 
part is shown in Figure 3.3 (29). 
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A nonrotational part is a part which is enclosed • in 
the rectangular prism of least volume, and this • J.S 
described by the lengths of its edges A, B, and C. In 
this description A> B > C. An example of a nonrotational 
part is shown in Figure 3.4 (29). 
2. Function 
Functions are usually defined by part names such as 
shafts, gears, screws, etc. It is very helpful to include 
part names as a part of code structure because they 
provide rapid retrieval by using· of keywords. A design 
• engineer could call up a part from data base by I using 
common words to describe the function. of the part such as 
worm gears, spindles, etc. 
As pointed out earlier in this section, the same part 
might have many different names. So, functional part 
names should be customized to fit specific users-' 
terminologies before the code is implemented. 
I \ 
3. Tolerance and $urface Finish Requirements 
Similar to part drawings, the code structure could 
contain information described tolerartce and surface finish 
requirements. Most of the code stuctures handle 
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) tol .. e.rance and su.r·f,at:e f'inish requirements: b;y· dividing th·e:· 
·requirements in.to· a: few ranges. For example, class .1 
·might refer to tolerance less than o.ooos· and/or prebi.Ston 
of surface treatmerit less than 4 RMS .. ·· . . 
. 
( BYUCODE). 
·tolerance :artd :su.rface fin-is,h requirements s:bou1,d. t)~. 
I 
'\ 
customized. ·tt:> meet· oompa:nies: ,. :st .. a-nd·ar.ds ~ 
BENEFITS OF ·GR:OUP TECHNOLOGY t:N PRODUCT DESIGN : . ·• - . -
A g:oo·d ex:·ample of benefits from application.· o:f: 'G·roo.p 
TeqJ1~d-.logy ,:in produc.t design en:gineering is th·e: .c·ase .of 
·Owatonna. Tool. .co .. ,- in Minn.e.sota ( .27 ) .• : The c:omp:any 
c.i .. assificatio·n . -. ; . . . . ' . . . . . . 
.ana aat·a re.tr:i:eval 
. . . .- . . ·- .. '. . . . . . 
s-y···· s·tem -
.. '' ' 
=(.MbS.I --)•-- . 
. ',' -- . _,, ·A·nn 
A· . . . .. inqpth.ly t'·abu·1.atiqri of· oesign r·et:r:it~'t..rc:f1 sa;vi.ng 
the 'Pe:ti.od M-a.rch-·oecembEf:t 1.·978 is s:h'Own. in • , • • ' • • • C ' • • • • • ,- ' 
The met.hods :of ·calcul.a·t·ion ~s e·-~p·_1a.ined in the· art:Lcle, .. 
''I?erce.n:t:·age-.s ind:ic:ated ~,re calculate.a :on. ·the ba.$.is .of th:e number .of· searches made, rathe·r 
than the number of times a CODE number is· found. 
Since a "Hit" avoids the cost of rele.as·ing; 
a new part, its value is set at $1,500~ Th~ $1,400 savings for each. modification takes into 
account the cost of art Engineeri-ng Change .order·" Obtaining usable information during a. searc·h is· 
valued at $50. As indic·a-ted, the total savi.ng for the nine-month perio·a wa.$ $94., 100 .. " 
··DESIGN: RET.RIEVAt}SA\liNG ~197.8:}~._ 
. .,·~· ·-' 
. . 
:MAR,· APR, MAY- . JUNE JULY AUG. ·SEP.· • OCT,· NOVL DEC, 
Total Number • • 
.. 
of Se1rch11 123 144 151 249 211 124 • 78 129 167 162 
Number of Times 
CODE No. Found 81 81 · 103 128 89 62 40 63 68 72 
Number of ''Hits•• 0 4 1 3 1 1 0 . 4 ' : 2 .. 4 '. 
" 
0.0 2.7 0.7 1.2 0.4 D.B o.o 3.1 · 1.3 . 2.6 ·. 
Number of 
• Modifications 4 6 3 8 6 11 2 . . 1 1 0 
" 
3.2 3.6 2.0 2.4 2.3 8.8 2.6 0.8 0.6 o.o 
Number of Tlm11 
Design lnfor• 
m1tlan Used 38 22 62 28 18 23 14 8 7 12 
" 
30.8 16.3 34.4 10.4 8.5 18.6 18.4 4.6 4.6 ·7.9 
~ 
...J 
• 
VALUE STATEMENTS 
"Hits'' X $1600 $6000 $1600 $4600 $1600 $1600 $6000 $3000 $6000 
Modlflc1tlon1 
X $1400 $5600 7000 4200 8400 7000 16,400 2800 1400 1400 
D11lgn lnfor• 
matlan x $60 1900' 1100 2600 1300 900 1160 700 300 350 600 
Total S 7500 · 14,100 8300 14,200 9400 18,050 3500 7700 4760 6600 
Accumul1tlv1 
Total S 7500 21,600 29,900 44,100 53,600 71,660 75,060 82,760 87,600 94,100 
• 
. 
• 
FIGURE 3.5 (From SME) 
. . ~. 
- ... - .. 
In general, as purposed by Arthur Andersen & Co. (3), 
as a result of industrial surveys, the good implementation 
of Group Technology can help any medium batch • size 
manufa~turing companies save up to 52% in reduction in new 
part design and up to 30% in reduction of shop floor 
drawings. Also as suggested by Organization of Industrial 
Research (31), the saving is in the range of 5 to 20. % in 
Design Engineering expenses. 
The implementation strategy of Group Technology 
Product Design Engineering will be discussed in detail 
Section 5. 
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SECTION 4 
GROUP TECHNOLOGY FOR PROCESS PLANNING 
PURPOSE 
The purpose of this Section is to give an 
introduction to Computer Aided Process Planning. The 
topic will be discussed in the following ways: 
o Introduction 
o Computer Aided Process Planning 
o Variant Process Planning 
o Generative Computer Aided Process Planning 
0 Benefits from Computer Aided ·Process Planning • in 
Design Engineering. 
Introduction 
An important part of any manufacturing enterprise is 
the creating of its process plan. The process planner 
develops a specification to dictate the shop floor of llhow 
to manufacture" the part. This spebification, normally 
called "route sheet", contains information such as st~p by 
step procedures to be used in making a part, machine tools 
, .. 
used, estimate set-up time and run time, jigs, fixtures, 
cut parameters, Numerical Control tool instruction, 
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inspection, tolerance, dimension, etc. The quality of 
these plans directly affect the company's profits. Poor 
-
planning creates unnecessary expenses due to scrap and 
rework as well as wasted time and labor. 
Process planning has traditionally been done by 
someone who has considerable shop experience. It normally 
is not a formal procedure. Each time a new part I 1S 
designed, a process planner will look at the drawing and 
decide which machine tools should process the parts, which 
operations should be performed, and in what sequence or he 
will try to locate a previously developed plan for a 
similar part and modifies it to fit the needs of the new 
part. Although the later procedure seems to be a good 
procedure, there are m~ny problems inherent wit:O it. 
First, the process plans usually are excessive generated. 
Since each process planner has different e~perience, it is 
possible that each may come out with a different process 
plan for the very same part. Second, the development of a 
process plan is a very tedious and time consuming process. 
; 
It is often highly clerical and highly repetitive. Many 
new part designs are similar to previous parts, and so the 
process sequence will be similar. The planner merely 
needs to recall the process used on the previous part and 
transcribe it onto the process planning form. As indicated 
.so 
in Organization of Industrial Research (OIR) Abstract (35), 
this process usually consumes at least 30% of a planner's 
time. Third, it is strongly experience-based. Process 
planning requires experience in machine tools, jigs and 
fixtures, and manufacturing operations which requires 
years to acquire. Finally, it is not easy to retrieve a 
process plan of similar part by the current system. When 
the process plan files are unorganized, sometimes it • 1S 
easier and fast~r to create a new process plan than to 
retrieve from the existing one. For these reasons there 
has been a growing trend to switch from traditional 
process planning to some type of a Computer Aided Process 
Planning (CAPP). 
COMPUTER AIDED PROCESS PLANNING 
Computer Aided Process Planning (CAPP) is derived 
from Group Technology part classification and coding. An 
ultimate goal of a Computer Aided Process Planning is to 
integrate design and production data into a system that 
generates usable process plans~ This system is or should 
be characterized by its quick response in producing 
accurate plans that are both consistent and free of error. 
The term '' should be" is used to imply that Computer Aided 
Process Planning systems are still some what dependent on 
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art as well as science. 
Computer Aided Process Planning systems could be 
divided into two distinctive groups: 
o Variant Process Planning , 
o Generative Process Planning 
VARIANT PROCESS PLANNING 
Variant Process Planning systems rely on the 
principle of Group Technology and parts classification and 
coding. Parts made in the plant are classified and coded 
into part families by manufacturing process similarities 
(see Section 1) where each family can be prbduced by the 
same process sequence. For each family, a standard 
process plan • 1S developed and stored in the computer . 
Once a new part is designed, that part has to be 
classified and coded according to the part family it 
belongs to, and then the standard plan for that family 
will be retrieved from the data base. Process planne.r 
then modifies that plan by changing cut parameters such as 
speed and depth of cut, the computer will automat~cally 
cal·culate the estimated set-up time and run time. 
Finally, the process plan will be checked and corrected 
for error by the planner and the sent out to the shop 
floor. 
The efficiency of variant systems is rather high. 
Normally the process planner utilizing a variant system 
finds that ninety to ninety-five percent of the work for a 
process plan is done by the computer. The remaining five 
to ten percent is "fine tuning" and is relatively easy to 
finish. Th·is "fine tuning" also enables the process 
planner to review process plans before releasing them for 
manufacturing (34). 
According to T.C. Chang and R. Wysk (8), Variant 
Process Planning have two operational stages: a 
preparatory stage and a production stage. The preparatory 
stage is concerned with classifying and coding the 
existing parts into part families, and then developing 
standard process plans for each family. The preparatory 
stage is a labor-intensive process. It requires a great 
deal o·f time and effort, and a corresponding commitment by 
management, in order to complete. 
preparatory stage. 
Figure 4.1 shows the 
The production stage occurs when the preparatory 
stage is completed. It involves use of the system to 
prepare process plans for new parts that are designed. 
First, each new part must be coded to identify its part 
family. The family number is then used to retrieve a 
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Fig. 4.1. Preparatory stage. 
(From Chang & Wysk) 
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standard plan. After the plan is retrieved, the planner 
may modify the standard plan to satisfy the part design. 
~ 
Figure 4.2 shows the flow of the production stage. 
GENERATIVE COMPUTER AIDED PROCESS PLANNING 
Generative Process Planning system can be 
defined as a system that synthesizes process information 
in order to create a process plan for a new component 
automatically (8). By definition, the only information 
it would require from the user would be the part design 
attribute. The computer can create process plans from 
information available in a manufacturing data base without 
human intervention. The algorithins operate in a manner 
similar to the decision-making procedures that are used by 
human process planners. To accomplish this, Generative 
Process Planning systems generally use decision trees,. 
decision tables (state table), ~nd/or axiomatic rules to 
.generate process plans. 
At present, there is no purely Generative Process 
Planni·ng available in the market. The major reason that a 
purely Generative Process Planning system is not available 
is the tremendous a~ount of work to develop such a system 
such as rationalization and collection of knowledge, 
judgment, and techniques used by human process planners to 
do their jobs. And also the development of algorithms to 
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A .ggqd: example of benefits t·hat ·can .. o.e· acJii·e\ted .f-rom 
'• t·· t .. 
. i.mp:Ie.rtlen ·a·. :ion. of . .Group Technolog.Y· Aidecl 
Proces·s: ·PI}in.J;i.i.Q.g ·±s· t.he :c.ase. of Cle·n·er:al Electric Company, 
. Cl eve:1 and 
. -
.. ~ :oh.io· < 37 > • The c:ompany implemented t:he 
.Gr.oup. Te·.c::hn·o.1.o.gy software ca.1.led ·M!C:LASS and MIPLAN., wh.ic:h 
.In late 19:".8·0,. ·the. ·corn.pa·ny· :rea.:l±z:ed 
't.he 
.. ·,· . -
. · ..... a:a:v1:ng· proce·s:s.: 
pl.:ci-nne.rs.: w·hi·ch: :resu::1 .. t :in_: :$_1.-00·:,. OO.Q savings per Y.Etar· or· a:n. 
:a.ct·µa .. l ·S·:·av·tng of· 30: i: ,·. 
T.b.e· s·ub·startt·i·a.1. ..... · .. 
"COMPUTER AIDED PROCESS PLANN:IJJ.G.: . - . ·. . 
. -. ; ... . ... - ; . . . -. 
Reduction in planning act~vittes 
Reduction in direct labor 
Reduction in material 
Reduction in scrap and re~Ork: 
Reduction in tooling 
Reduction in work in procsss 
.. - . '. . . . .... ·: 
s.a.v:1 n.g·s 
·s:a%. 
1:0·%·: 
5%: 
10:%: 
fr.om 
.- .· .... 
1·2·:%' 
.5·:%'" 
t'h·.e 
..... 
Also as suggested by Organization of Industrial 
Research (31), the savings are in the range of 30 to 50 % 
in process plann~ng, 20 to 35 % in tooling, 10· to 25 % in 
direct labor, and 5 to 20 % .j..n :wo,rk in process inventory .. _ 
Qc>mpu.te·r Aided Process :Plartnin_g: wil_l 
de:t:cri·l, in the next se.qt.ioh • 
be: _di_s·cussed I. in 
·' 
.•, 
SECTION 5 
IMPLEMENTATION STRATEGIES 
FOR SMALL TO MEDIUM BATCH SIZE 
MANUFACTURING 
PURPOSE 
The purpose of this section is to present the generic 
implementation strategies for small to medium batch I size 
manufacturing. The strategies were developed from a case 
study of a company in the northeast area of the United 
States. The discussion in this section will be focused on 
the following topics: 
o Background of the company 
o How to get started 
o Possible Alternatives 
o Evaluation of each Alternative 
o Selection of the System 
o Implementation of the System 
o Anticipated Results 
o Conclusion 
BACKGROUND 
The company in this case is a Fortune 500 company 
which has a facility in the northeast area of the United 
States. The facility is about 100,000 square feet with 
(' 
.,/ 
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600 employees. The major product is an office automation 
machine which required fabrication of electro-mechanical 
parts. 
HOW TO GET STARTED 
As described in Section 2, "Classification and Coding 
System", there are two ways to get started: 
In-house, "do-it-yourself" method 
- Use of outside consultants 
In this case , the company did not have enough 
resources to develop an in-house system, so they chose 
the second method - "Use of outside consultants". The 
consultant they chose was the Institute for Robotics, 
Lehigh University. 
The system they were looking for was a Group 
Technology System for Design Retrieval and Computer Aided 
Proces.s Planning (CAPP). 
Before deciding to select and implement any Group 
Technology System, there should be· a preliminary study to 
identify any problems the company has in the design 
engineering and process planning departments and whether 
the Group Technology System can solve these problems. In 
order to do so, the following questions should be asked 
( 11): 
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The design function 
1. To what extent could a classification an:a· 
coding system improve drawing retrieval? 
2. Could variety reduction and standardization 
be achieved by use of a classification and 
coding system? 
3... Could the duplication of component design 
effort be avoided by use of a 
classification and coding system? 
4:... Would the use of a classification scheme 
and family formation of components assist 
jig and tool design? 
5-. Would a group manufacturing system 
encourage designing for production? 
~~ Could classification and coding prevent 
duplication of jig and tooling effort? 
7~ Is the product life compatible with the· 
short-term gain·s achieved ·by· 
standardization? 
$. What cost would be .incurred by qdd~rtg 
existing drawings.? 
g.. What are the annual -~.unni:,ng .ccrsts· ·of· the-
classification system? 
:10:. Wh-at would be the cost O'f redr:awi.ng 
4et~iled parts onto individual sheets?' · 
11 ... Could the size of the dr-awing f'ile ·be 
,decreased by the introd.ucti.on of a. 
classification scheme? 
:12. Would Group Technology pre-seJi't 
opportunities for .savi_ngs from- ·exercises 
such as value cinal_ys,is· and- 111etr:ifi=cat·ion?· 
. _., ... 
in. 
however, Wc;l$ .do_ne b.y ·t_h'e: Institute f::or aobot-ics: ·I1e-f·o·re 
'\_: 
this the·$iS was started, so there will not be: :at~y fu-r·the.r· 
·disc-lission· on. the ·pr.oced-ure$ ~. , . 
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1. Product Variation. The company has many versions of 
basically the same parts. Based on the current manual 
retrieval system, it is almost impossible to check and 
standardize the part data base. 
2. Duplication of Design Effort. While. a part similar to 
the one that is needed may already exist, the designer has 
neither a system nor the patience to find it. This 
problem created design proliferation. As discussed • in 
Section 3, "Group Technology System for Product Design", 
design proliferation is very costly to the company. 
3. Need of Computer Aided Process Planning System. One 
of the major corporate objectives of the company is to 
automate the faci,,lity. Computer Aided Process Planning 
. . 
helps create a. knowledge-based data base which can enhance 
the productivity of the process planners. 
The conclusion of the preliminary study indicated 
that the Group Technology system could increase the 
overall productivity of the company~ 
After the preliminary schedule, the next step was to 
define the internal groups influencing the long-term 
performance of the company. By interviewing the company's 
executives, the company was divided into four groups: 
o Management 
o Product Design Engineering 
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o Manufacturing 
o Process Planning and Control 
These groups were chosen because they will have an 
influence on the long-term performance of the system, are 
needed to support the system, and are the primary users of 
the system. Management has to approve the system and 
organizational structure changes due to the effect of the 
system. Product design engineering, manufacturing, and 
process plannin.g and control departments are direct users 
of the system. They have to provide information 
concerning the day-to-day operations in order to select 
and customize the system to fit there needs. 
To identify the general needs of each group, the 
survey and interview methods were used. The survey forms 
used were modified from the form that was cre~ted by Dr. 
I. Ham ( 12) . The purpose of th~ surveys and interviews 
were not only to identify the general needs· of each group, 
but also to measure level of expectations and knowledge 
about Group Technology concepts 6f the people iti the 
company. Examples of the survey form-s are ·presented 
Appendix B. 
A major problem was encounted with the survey method. 
The surveys and interviews methods were time consuming. 
As a result, the management of the company canceled the 
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canceled the pl.an to allow the engineers to be 
interviewed. 
Although the survey and interview process was not 
successful, informal interviews were used to set the 
system objectives. The following objectives were. 
established: 
1~ Standardization of design of the product~ 
2. Avoid duplication of design. 
3. Reduce drawing retrieval effort. 
4. Reduce variety of materials. 
5. Reduction of efforts needed in the preparation of 
process plans. 
6. Increase rate of response to eng~neering changes 
requested of other departments. 
7. Provide immediate access to "up-to-date" information 
from a central data base, including latest part 
drawing revisions. 
8. Provide consistent information, since every planner 
uses the same data base. 
IDENTIFY POSSIBLE ALTERNATIVES 
After the system objectives were set, the next step 
was to identify possible alternatives. By conduct·ing 
research on commercially available system • in the U.S. 
market, the alternatives were: 
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o BRISCH SYSTEM 
Brisch-Birn & Partners, Ltd. 
1656 Southeast Tenth Terrace 
Fort Lauderdale, Fla.33316 
o OIR SYSTEM 
Organization for Industrial Research 
240 Bear Hill Road 
Waltham, Massachusetts 01742 
o DCLASS SYSTEM 
CAM Software Research Laboratory 
Brigham Young University 
.. 
105 Design & Technology Building 
Provo, u.tah 8·4602 
EVALUATION OF EACH ALTERNATIVE 
\ 
\ 
The evaluation process of each system was conducted 
by means of: 
1. Research of information provided by the vendors· and 
users of the systems in addition to information obtained 
from other sources such as the Library of Congress, 
documents provided by government agencies, and available 
text books. 
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2.~ I_nterview of system users sucb ·as Chandler&Evans ip. 
Connecticut, Dorr-Oliver Co. in Connecticut, Eaton Co~p._ 
-';.·.-·:,-~ tQ On:L.o, Ingersoll-Rand in Pennsylvania , etc. 
~~ ~ctual hands-on. experience with the DCLASS and OIR 
a t:.e:s:u 1 t .. 
. ·. . , .. .·. . . ,. t.ti.e .e.v.·a.ltta/t·-ion-s: o·f eac:h $'Y-st.em are· a~t 
:ft)1·rows·: 
BR.I-SCH ::SYSTEM 
;. -· .·. ·'. _· .. -- .. ·.·. . ... 
Bris_ch ·system W9,S· ·de_vel:·ope_d: by ·the :London~ b:ase:a. 
. --··' . . . . ·- ... •. 
£.;i..rPl. ot- .E.G. B:·risch and p:~:,rtn~ .. r-s ,_ .Ltd. I-t was. ,design_ed. t.o 
.... , . . give :mariuf ac-.tur.ed 
. . . . .- . ·, ··.,· . •, ~ ..... -. 
component par·ts, bu,t .~iso to o.t.-her· .items: 'in tne co.mp·a-ny 
such mat,er·i a-·1 s-
..... •·. . . . .·. .. ' commod_i·t·ies, E3qµipme.nt,, 
treads, of :a. c:om:pa:ny:- by' outside consul_tants. Conseg,uent·1.y" 
·• . 1.·S not muc,h. information available f. · ...... . . or 
·-But by inter:viewing users- of the sy:stem:, tn.e 
'P·ros .and: c·on.s ·of the- Sy$tei11 c·.ou:ld be: ·summ.a-ri.:zre·a ·a.s f.oll:Q:ws:· 
'.6"6 
Pros 
... 
1. T.he: sys:tem. -i_s: ba.s·t-c-all:Y d(3signed f.or manual 
t\et.ri·eva.l,, s.o t:t1e :1ength of coo·~ is short and easy to 
For experienced us~~~,- ip most cases, they can 
-t·el-l wh:at: tl'le· part is by just looking at the code. 
2. 'l:1h~: company ·has been in business s-ince 1948, so t·hey 
h.ave a 1-bt of: expe·riehpe in this field. 
:a. 1Si.nd:0: f:.·he S:ys·t.etn .¢an· be· either ttita·t ty rt1ariUa:l. or· ·ci:11 
ir1-tert·a·c·ti·ve ·d.omp-µt.er ~ided classifi¢ati:CJn,. the: user c:a·n 
s.tart 
.. . . - .. 
with the. ma·nual method to :avo.-.i.d 
. . 
.s"tlbstanti-a:l 
~ . . ' . . . . 
inv-estnten:t o·f ti.me an:C, money ris.ki.rtg· the failure o:f: the 
appropri.a.·te £or the t,ype ·d·f t·he. ·bus:ines·s, :the·· user c:an 
inves-t mo-re to. ·upg,rad.e ·to· the com_puteriz.e·d ·system-:.: 
4-.• , :F·rom t.he. us,e.rs s-tan·dpoint:, .Brisc:h ·s·y:stem fs:. ·a 've.-ry 
and- d:es-ig:n :retr:i_eval • The .erro:r· rate. o .. ccu.r,re·d. from, the 
I . 1S -l·ow be:c·a.11.se ·the l.e:ngth -of· the :code I is: sh:ort. 
·co:di.ng· .scheorne,s·:··· 
:metho.d, ·t-hus the ·code _is intended ·to· be· a short co:d:~. J\:s 
. . . 
a. ·th--e information conta":.ii;led· in the code is· less 
. .. ; .. '• .· 
. . 
than wh·a.t i·t·. could be in. the. l_-onger coding schemes . 
.. 
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2. The secondary code, "production-oriented code", was 
commented by many users to be inadequate for Computer 
Aided Process Planning. It could not classify parts 
uniquely enough to give a distinctive part family for the 
use of a standard plan. 
3. As mentioned earlier, the company usually tailor-made 
the code for customers, although it increases the 
possibility of the coding scheme to be appropriate to day-
to-day operations, it reduces the chance of integrating 
the Brisch System with other CAD/CAM systems. This usually 
cannot be accomplished without the help of the Brisch-Bi·rn 
& Partners, Ltd. 
OIR SYSTEM 
DIR MultiClass - Classification and Coding System 
MultiClass is a decision tree type computer assisted 
classification and coding system which utilizes menus,. 
pick lists, tables, and other interactive prompts to guide 
the user through the coding process. It is claimed to be 
developed to meet the needs of both design .and 
~anufacturing operations. The MultiClass software can 
handle the classification and coding of 
types of components without.the aid of 
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I nine 
other 
different 
software. 
These may include machine parts, sheet 
electronics, sub-assemblies, purch~~d 
tools, or whatever the user chooses. 
metal, 
parts, 
tooling, 
machine 
The information 
captured in the MultiClass code number includes both 
design and manufacturing data. The MultiClass machine 
parts cod~, for example, may include information about 
such things as: 
Shape 
- Function 
- Dimensional characteristics 
- Tolerance requirements 
- Surface finish requirements 
~ Material shape and chemistry 
- Production requirements 
- Other user-defined characteristics 
OIR MultiTreeve - Design retrieval 
MultiTreeve is a software package designed to be used 
with MultiClass for design retrieval. It is used to 
provide a data base of design specifications and standards 
in order to reduce design duplication. It is possibie to 
search __ by code number, design characteristic.s, or other 
types of user-defined inputs. There are also options with 
respect to the data to be retrieved. The us·er can search 
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for an exact match, for a relevant family of parts, or for 
other types of data. 
OIR MultiCapp - Computer Aided Process Pianning 
As mentioned in Section 4, there are two types of 
Computer Aided Process Planning - Variant and Generative 
Process Planning. Variant Process Planning relies on a 
previously developed process plan for a similar part. A 
Generative Process Planning system could generate the 
complete set of process plans from part design attributes. 
OIR MultiCapp is a Variant Process Planning system which 
allows process planners to retrieve and use planning which 
incorporates previously stored operatio_n descriptions·. 
Users can also standardized manufacturing methods and 
routin.es. 
U~ing MultiCapp, it is possible to create, retrieve, 
edit, and store process plans. There are many retrieval 
options - by cod~ number, part number, part name, or any 
other key the user chooses. MultiCapp can be interfaced 
with other software such as cost calculation modules, 
Automated Time Standards, Tool Tracking, and NC 
I programming. 
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Pros and Cons of the OIR System 
Pros 
1. OIR Syste~ provides a high degree of integration. 
Users can start with either MultiClass and 
MultiTreeve or MultiClass and MultiCapp and then 
expand the system to automated time standards and 
tool tracking. 
2. Predesigned software ready to be used. Unlike other 
companies, OIR provides software which .has been 
already designed. It requires only some modification 
of parameters and key words. 
3. OIR provides six months training and consulting to 
ensure their customers that the system can be 
operated within six months. 
4. No special computer kr1owledge is required to operate 
the system. 
5. OIR classification and coding is a computer assisted 
coding system. So, it is ea~y for operators to code 
and classify parts. 
6. Key words for design retrieval can be defined by 
users. 
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Cons 
1. Mu-ltiCapp is a ·vari_.ant Proces::s:- P·lanning, so· :it cannot 
·generate a p_:toc·~ss plan for a newly de.signed part 
which doe·s -no.t have any _s:fmil_ar.i tie~ t·o a previous: 
part. 
. -
=or:·R sys:teto_. iJ~-- l.e·s·s £.1-.exibJ ... e .. I ·n . '. . 
3;~ ·t,t :is a very expensive system. Cost :o·f Mult.±Cla_ss,, 
Mu:1.ti:.T~eeve:, and Mul tiCapp· i$: about $1;3-.5 ,-0-00 p:_11.l:S, 
·$ .. 80, ooo· for. :si·x :months consu_l.tin~: and. :trainin:g . 
. i·:S: a p_redefined d~d.i-s·i:on· ·t·re·e, 
::h:ave: t-o.- :£011 .. crw: the predefi-n.e:a iog·ic: •. 
_Mu I t-iC·l as:S·i i.s' _l=e:s-s: f 1:-exiJ:,-J..e: :" 
OCLA .. s:s . :$·Y:s·.T"EM 
·a: .generq.l pur.pose: in··formation tr¢e :pro·ces:so::r tha:t 
users 
-... - •' ·, ' . ,· .. 
allows: 
. . . . . ~ . . . ' . 
·T:he t:ree struc:t11res-
- - • • • • . • , . 
• . • • • , ' ' 
• , • • • • I 
m.a;_y ·conta:in :c:1.:ass.i.fi-:cation system$ er :o.ser~de·f\ine·o I-0£(:i_c= 
'-Th:e· .-iJ.CLASS System can accomtnod-ate any 
:c··1.-a·s$;ificatio·n system. The 1:.ogic behin·a many commercia1.·1y·· 
a:vailable c-lassification systems has been ·converted to 
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trees and_ ·u·:sed wi·th t:o:e _system,.. ·once ·111 a tree structu:z;-~.,-
the clas·s:i_ficat·ian .. may be t·a;Llo:ted t.o meet specific user 
needs. -Desired modificatiOIJ.· to the· classification tret=:ls 
may be quickly made by 't:h.-e users wi·1:liot~1:- ·ttle need o.f· 
mu:c:n· ·fas·ter·· th:~.-n: wi:.t·h· ot,he:r ·app:·roaclies-:. 
... , 
:The degree: cif 
:betwerert ·t,h:e.. .-de-f·ined 
. . . . 
:w-ha·t: 
DCLASS can :be:, u.-.s·ea i-r1 ::con::jun,ct:ion with: ex.i_:st.±:ng a:at.a 
:base systems ,f:o._r· -stor·age ,o·f co,des:: ·a1.td -va:ri.-a;b·1e.s an-cl ?.fc1r. . . . 
retrieva:1 tra:di t.iona:1. 
bet-,we_e:n. and. 
Othe-:r t-hat. 
....... , DCLASS can be· used .f.o.r· . . . -. . 
It pro.v_i,de.s a Gener·ati·ve: P:t?oces:s 
::Fiat\ w:hich req.uires on:ly ·tne: .. p.a·rt drawing as an: input. 
Jj:·CtAs··s isi the onl·y· ·c-omm·e:rci-ally available Computer Aided 
·,pr·oc-.e·.ss: P.·la-nni.ng·· s.y·s,te·m t:hat provides ·tbi_s ·feature . 
. . 
7·3 
. .,. 
P.:ro:s, 
:l •. :Th.e :'OCL-AS·S: -Syst.em. 1-s:: :muc't:i less expensive than other 
sy-st:_em:s-.. :Cost: o::f ,t·he sy-stem is $45,000 plus $500 per 
imo:n_t-h, :w-hich .equ·a'ls t:he- pr·e.sent val-.ue ,of $100·,.0.0Q .at 
.c·o,s.t of capi ta'.l. O.f _1_:5·%·· and 5~:- Q:rbw.th :ra:t:_e. 
_2. 'flle· DCLASS Sy·s--t·.em .is: :w,rit-ten·: in· ANS--I FORTRAN IV, :s.-o 
u~.er applicati-ons: .o.r C-AD/CAM systems.: 
( 
·any· additional softw.ar.e,. :a.nd .. it _also· .c.:at1 b.e· us-'.ed· £err 
,, . ' . ., . ' .. -
-_ ·--_.i;.._._-h··· __ ·. ·_· __ ... _ o.~·-.er 
. . . su-ch· 
· .. · · .... -• .-. -· 
as- ti·me· ~1t .. a:n·dard$ .. , 
se.1.·ec·t:io·n- :e~qui:prne:n·t-, etc··. 
. . . . 
:al 1-·ows user:s to use their o,w-n-d·e:r·i-ned: 
·. : . . - . - . . -•. 
workpiece 
:s·tatistics 
s:tatist_:ics 
. . . ,' . . . . . . ' . 
for part 
. ·-· 11 w.1: _-- :_ ·be -~i:vai-:.lapl:~ 
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:d~aw.ing fi1.es .. 
fJve.r_y, :WO.rkpiec-e: 
r 
:7. BYU provides some standard logical trees that coul:d, 
be easily modify to users' needs~ 
cost: of :iiinplement:-at.iion, i-s: ·1.e·ss :t.-ban the other 
systems, th_e· sy-s.tem, w.:i_l·,J.:: have cl higher ri_s_~ gf· 
failure b·e.c.·-au-s:e the lack, of support. 
:2-. To develop- G·eherative Pr·ocess Planning: :o:r ,a·ny other 
complicate'o.· ·applications., the DCLAS:·S Sys-tern requires 
oper.ato.r.s who 'have: .a' gooc. urtqE!r:st·irnd·ing of botb-
manut'-actt1t·in:9 p_r:<ic·e.s:ses an.d. :Fb,R'.I'RAN 1 anguage. ~--
-3 ..• lJs·e.r_·s hav~ to ,_condu,c:t ·the,it ,own implementation., -$0 it 
mi:g,nt ·teguir.e a .. longer. p.e-rioci b.f ·time: to i111p:t.emeht 
e s:t;Ie.·c:i a 11 :y -:f o-r Gene·r a·t·i ve: 
·-.. .• '' . 
-From the ,ri:sit: at .:Ingers.0;1_._I:..;..·Ra.nd:_, 
Ph;Ll-Ii.:I>sbtirg D-i·,1:i.sion, the DCLASS staf·f the.·re $·p·erit: 
a.bou:t ·f·0.t1r .mont:hs 1-e·a-rning how to: U's:e ·t:t1e s_ystem., an·a 
h·as taken more· ·than a year to ·d,evel.op th~. 9.ener--at;itr:e t 
process plans fo·r approximat·:ely· ·10.0:, OQO: par.ts- .. 
SELECTION OF THE SYSTEM 
As a result of comparative evaluation of the three 
systems - Brisch, OIR, and DCLASS, the DCLASS System was 
selected to be implemented in this case. It does not mean 
or imply that other systems are inferior than the DCLASS, 
but for the • given environment DCLASS 
• 19 the most 
appropriate one. The reasons are as follows: 
1. The company was looking for a system that could 
handle both design retrieval and Computer Aided Process 
Planning, it is obvious, in this case, that the Brisch 
System is not an appropriate one. 
2. After the Brisch System was rejected, there was a 
comparative evaluation between the OIR System and the 
DCLASS System. The evaluation was conducted by selecting 
benchmarks consisting of 45 part drawings and 45 process 
pla_n$ for the same parts, randomly selected from the 
company data base to represent the whole part population. 
The benchmarks were divided into two major categories, 
rotational and nonrotational parts. They range from the 
simple parts, which are easy to code, to very com·p1ex. 
·parts, which are quite difficult to code. Figure 5.1, a 
stop bolt washer, is an example of a simple rotational 
part with a through hole and a reaming operation. On the 
other hand, an example bf complex rotational part is shown 
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in Figure 5.2. The Timing Pulley is a rotational part with 
multiple steps to both ends and holes, both axial and 
perpendicular to the major axis. For nonrotational parts, 
Figure 5.3 shows· an angle bracket which could b·e 
classified as a simple nonrotational part with a 90 degree 
angle, two through holes, and two threaded holes. For a 
complex nonrotational part, Figure 5.4, the roller 
mounting bracket is a machine plat~th multiple cutouts, 
two through holes and two threaded holes. 
In each- category, the benchmarks were separated into 
part families by Manual Visual Search Method (see Section 
1) to establish comparative standard of the features soch 
as parts names, shape and dimensional characteristics, 
to-lerance and surface finish requirements, and materials. 
The benchmarks were coded by both systems. The results 
indicated that DCLASS System and OIR System provided 
equivalent performance in both coding and retrieving 
systems. 
3. The OIR system seemed to be a good choice in this 
case. However, due to the high initial and maintenance 
costs and the lack of flexibility, it was not selected. 
The major reason we recommended the DCLASS System 
over the OIR System in this case is the cost justification 
of both systems. The followings are data given by the 
company for the purpose of the cost justification: 
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FIGURE 5.1 - Stop Bolt Washer 
A Simple Rotational Part 
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A Si_mple Nonrotation Part 
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FIGURE 5.4 - Roller Mountina Bracket J 
A Complex Nonrotation·r.art. 
o DESIGN ENGINEERING 
( 1 ) customer order 
( 2) average design time/order 
( 3) average drafting time/order 
(4) design engineer rate 
( 5) draftman rate 
DESIGN COST PER YEAR 
DRAFTING COST PER YEAR 
PROCESS PLANNING 
·-
-
-
-
-
-
-
-
-
-
-
-
-
-
700 orders/year 
8 hours/order 
30 hours/order 
$ 16 /hour 
$ 9 /hour 
(1)*(2)*(4) 
$ 89,600 / YEAR 
(1)*(3)*(5) 
$189,000 / YEAR 
Estimated Process Pl~nning Cost - $ 54.,000 /Year 
SAVING 
As suggested by Arthur Andersen & Co. 
Section 3 & 4): 
Reduction in new part design -
- 52% 
Reduction in shop floor drawings= 30% 
Reduction in planning .activities - 58% 
Since the- suggested • savings are based on 
(see 
the 
industrial survey, there might be some variations from the 
suggested numbers. To be conservative, we applied a 
safety factor of 50% to the savings. The results are: 
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Reduction in new part design 26% = $23,296 / year 
Reduction in shop floor drawing 15% = $28,350 /year 
Total Saving in Product Design = $51,646 /year 
Reduction in planning activities 29% 
CJ 
Total Saving in Process Planning = $15,660 /year 
COSTS OF THE SYSTEMS 
o DCLASS SYSTEM 
0 
initial cost 
maintenance fees 
OIR SYSTEM 
initial cost --
$45,000 
$ 500 / year 
$ 215,000 (135,000 software + 
80,000 implement.) 
maintenance fees -· $ 22,000 I year 
COST JUSTIFICATION 
The standard method used for cost justification by 
the company is the payback period method. Since the OIR 
System is a predesigned system, it could be assumed that 
the savings of both product design and process planning 
could be achieved starting at the end of the first year 
after implementation. 
On the other hand, the DCLASS system • 1.S a user 
defined system, it is assumed that the user has to spend 
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some time developing schemes for both product design and 
process planning. However, the developing of the scheme 
for product design is not quite complicated, so the saving 
• 
in this area is assumed to begin at the end of the f~rst 
year. However, for the development of the scheme for 
process planning, which is assumed to be more complex, the 
savings would not be achieved until the end of the third 
year. 
Figure 5.5 and 5.6 are graphic representations of the 
costs and savings of each system. 
For the DCLASS System: 
The payback period 
For the OIR System: 
The Payback period --
-
-
$45,000/(52,000 - 500) 
.87 - 1 year. 
$215,000/(67,000 - 22,000) 
4.77 - 5 years. 
Since the payback period of the DCLASS System is much 
shorter than OIR' s, the DCLASS Sy$tem is: rec·ommended. 
IMPLEMENTATION OF THE SYSTEM 
Figure 5.7 is the implementation plan for the company. 
The plan was developed based on Lehigh experience on the 
DCLASS System and from the data gathered from the 
interviews ~ith other users of the system. 
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. DIR SYSTEM 
135K+80K 
22K/YR. 22K/YR. 
I 2 YEARS 
52K+l5K 52K+l5K 
FIGURE 5. s - -Cost and Saving of OIR System 
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FIGURE 5. ·6 - Cost· and Saving of the DCL1\SS System 
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CODE DEVELOPMENT 
2 3 4 
\ 
) 
I CAPP 
"" I CAPP DEVELOPMENT I 
I RETRIEVAL 
"" 
ELECTRICAL PARTS CODE 
"" 
NONROTATIONAL PARTS CODE 
"" 
ROTATIONAL PARTS CODE 
"" 
. 
5 6 7 
(MONTHS} 
8 9 10 11 12 . 
FIGURE 5.7 - Implementation Plan 
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• 
The implementation plan could be divided into three 
phases: 
o Developing the coding scheme 
o Creating parts dat~ base 
o Using information from the data base 
.. 
Although there are overlaps I in phases of 
implementation the first six months is set asside for 
developing the scheme and creating the data base. For the 
first two phases, it is recommended that the DCLASS System 
should be run on the IBM Personal Computer. The scheme 
and data base that are created on the PC are fully 
compatible with the mainframe version, the only difference 
i~ the multiuser capability is not permitted on the PC. 
The initial cost of the DCLASS System on the PC is a ·1ot 
less expensive than the one run on the mainframe. And the 
initial cost is transferable upon the upgrading of the 
system. It is estimated that this period would be about 
six months before the system should be upgraded. 
ANTICIPATED RESULTS 
Tne implementation of the DCLASS S_ystem is going to 
change 
product 
the 
f 
way the engineers 
design I I engineering 
work, 
and 
especially 
process 
I in the 
planning 
departments. The engineers will have to go through the 
I part family search before creating any new design or new 
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plan. Most of the jobs are expected to be the 
modification of existing parts instead of creating new 
ones. This might create some resistance from those 
I 
engineers. 
This problem could be avoided if the company creates a 
new department or task force to handle the coding and 
retrieving of the parts and process plans. If the company 
does not budget enough for the task force, one thing that 
should be done is to get the potential users of the system 
to participate in the implementation, 
development of the coding scheme. 
including the 
GENERIC GROUP TECHNOLOGY IMPLEMENTATION PLAN 
AND FUTURE WORK 
The implementation of the gene~ic Group Technology 
Plan for Design Retrieval and Computer Aided Process 
Planning was divided into the following steps: 
1. Perform a preliminary study f.or possible 
application. of Group 
productivity. 
technology concepts to improve 
2. Define the internal group influencing the long-term 
performance of the company. 
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3. Identify the general needs of each groups. 
4. Set system objectives. 
5. Identify possible alternatives. 
6. Compare and evaluate each alternatives. 
7. Select the best alternative. 
8. Implement the selected system. 
After system implementation, it will be necessary to 
customize the classification and coding scheme to fit the 
company's day-to-day operations and terminology. The areas 
that should be considered to be customized, both for the 
company in this case and for gerteric plan, are as follows: 
1. Parts names or functional keywords. 
Part names are mostly dependent on a company's 
standards or terminology. So a part's name should be 
customized to fit the company's terminology. 
2. Geometric descriptions of parts. 
Geometric descriptions of parts should be. modified to 
fit the ,company standard, whether the company used 
English, Metric, or SI unit. 
90 
3. Materials. 
The coding scheme has to be modified to be able to 
handle all of the materials available in the company. 
I 
It should also be capable of coding information about 
strength and chemistry of materials. 
4. Tolerance and Surface finish requirements. 
Tolerance and surface finish requirements depend on 
the types of operations and machines available in the 
company. The coding scheme has to be modified to 
capture the information requ~red by the company. 
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LIST OF VA.1UOUS CLASSIFICATION le CODING SYSTEMS SURVEYED 
System 
OF'IT~ •••••••••••••• 
OPITZ'S SHEET METAL •• 
STUTTGART •• ~ ••••••• 
l?IT'l'~ll •••••••• ; ••• 
GILDEMEISTER •••••••• 
ZAFO ••••••••• · ...... . 
SPIES ••••••••••••••• 
PUSCHMAN .•••••••••. 
DDR ••• · ••••••••••••• 
WALTER. ••••••• · ••••• 
AUERSWALD •••••••••• 
MITROFANOV. · •••••••• 
LITMP. ; •.•.••....•• 
-?"1JI~li •••••••••••• 
~:El~ ••••••••••••••• 
GUREVICH ••••••••••• 
VUOSO •••••••••••••• 
VUSTE •••••••••••••• 
MA~K ••••••••••••• 
~ . . . . . . . . . . . . . . . 
l?~ .•••••••.•••••• 
SAI.SORD • • • • • • • • • • • • 
PGM •••••••.••••••• 
KC-1 ••••••••••••••• 
KC-Z ••••••••••••••• 
KK-1 •••••••••••• ~ •• 
KK-Z ••••••••••••••• 
KK-3 ••••••••••••••• 
SHEET METAL SYSTEM 
• • CASTING SYSTEM ••. • ••• 
TOYODA ••••• ~ •••••• 
TOSlilBA •••••••••••• 
BRISCH ••••••••••••• 
MICLASS •••••••••••• 
CODE ••••• · •••••••••• 
PARTSANALOG. ••••••• 
ALLIS CHALMERS •••••• 
SAGT •••••• • • • •• • • • • 
BUCCS •••••••••••••• 
ASSEMBLY PART CODE •• 
HOLE CODE •••••••••• 
DTH •••••••••••••••• 
CINCLASS ••••• · ••••••• 
Organization and Country: 
Aachen Tech. Univ. (W. Germany) 
Aachen Tech.· Univ. (W. Germany) 
Univ. of Stuttgart (W. Germany) 
Pittler Mach. Tool Co. (W. Germany) 
Gildemeister Co. (W. Germany) 
(W. Germany) 
(W. Germany) 
(W. Germany) 
DDR Stand.a.rd (E. Germany) 
(E. Germany) 
(E. Germany) 
(USSR) 
Leningrad Inat. for Pre L Optics (USSR) . 
(USSR) 
(USSR) 
(USSR) 
Prague M/T Res. Inst. (Czechoslovakia) 
Rea. Inst. Eng. Tech. & Econ. (Czech. ) 
(Czechoslovakia) 
JAMA (Yuogoslavia) 
Prod. !;ngr • . Res. Assn. (U. K. ) 
(U. K.) 
PGM, Ltd. (Swed~t 
(Japan) 
(Japan) 
(Japan) 
(Japan·) 
(Japan) 
(Japan) 
(J'apan) 
Toyoda, Ltd. (Japan} ' 
Toshiba Machine Co., Ltd. (Japan) 
Briach-Birn, Inc. (U. K. and U. S. A. ) 
TNo (Holland and u. s. A. > 
Mfg. Data Systems, Inc. (U. S. A. ) 
Lovelace, Lawrence L Co. • Inc. (U. S. A. ) 
·Allis Chalmer • (U. S. A. ) 
Purdue Univ. (U.S. A. ) 
Boeing Co. , (U.S. A. ) 
Univ. of Mass. (U. S. A. ) 
Purdue Univ. (U.S. A. ) 
Bl"igham Young .Univ. (U. S. A. ) 
Cincinnati·Milacron Co. (U.S. A.) 
96 
APPENDIX B 
Examples of the Survey Forms 
97 
i 
' 
PRODUCT DESIGN ENGINEERING 
Instruction Sheet 
You will find attached a list of "expected general needs" for a classi-
fication and coding system for the group technology project. 
We would appreciate your responses to the attached questionnaire in 
regard to your needs and expectations. Please rate each question in the 
blank space to the right with either: 
A - Absolutely necessary 
B - Important, but not essential 
C - Of minor importance 
If you wish to add any additional "needs", please feel free to do so at 
the end of each sheet. Also, kindly state your opinion on any question 
that needs clarification or modification under the comments column based 
on the standpoint of your needs and your understanding. 
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PD. I 
1. Provide engineering design file for 
efficient retrieval system. 
2. Provide data for evaluation of 
manufacturing capability, producibility 
tips, value analysis and engineering. 
3. Provide information needed to form part 
family. 
4. Provide adaptability to engineering change. 
5. Provide design and drafting aids for 
standardization and simplification 
6. Provide composite parts design file. 
7. Distinguish parts according to those 
purchased, fabricated, assembled, or 
raw materials. 
8. Identify materials with their associated 
manufacturing processes. 
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Name 
Position 
Date ------------
Rate Comments 
-----~----~---------
, 
9. Establish part information in standard 
form. 
10. Allow establishment of master data base. 
11. Provide standard routing for group 
tooling and NC part family programming. 
12. Provide data for determining present and 
future equipment requirements. 
13. Provide machinability data. 
100 
PROCESS PLANNING AND CONTROL 
Instruction Sheet 
You will find attached a list of "expected general needs" for a classi-
fication and coding system for the group technology project. 
We would appreciate your responses to the attached questionnaire in 
regard to your needs and expectations. Please rate each question in the 
blank space to the right with either: 
A - Absolutely necessary 
B - Important, but not essential 
C - Of minor importance 
If you wish to add any additional "needs", please feel free to do so at 
the end of each sheet. Also, kindly state your opinion on any question 
that needs clarification or modification under the comments column based 
on the standpoint of your needs and your understanding. 
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pp·c.1 
1. Provide information to f
orm part families 
adaptable to computer autom
ated process 
planning. 
2. Provide methodology for m
ore efficient 
machine loading and operatio
n 
sequencing. 
3. Provide for fast retrieva
l of process 
plans for all types of parts a
nd assembly 
4. Provide standard routing f
or group 
tooling and NC part family p
rogramming. 
5. Provide data for determi
ning present and 
future equipment requiremen
ts. 
6. Provide data for inventory
 analysis. 
7. Establish raw material i
n process and 
finished parts files 
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Name 
---
---
---
---
--
Po s 1 ti on 
---
---
---
---
Date 
Rate Comments 
• 
The Operator has 
Determined that the 
Previous Frame is 
Unacceptable and Has 
Refilmed the Page 
in the Next Frame . 
... 
PPC.l 
1. Provide information to form part families 
adaptable to computer automated process 
planning. 
2. Provide methodology for more efficient 
machine loading and operation 
sequencing. 
3. Provide for fast retrieval of process 
plans for all types of parts and assembly 
4. Provide standard routing for group 
tooling and NC part family programming. 
5. Provide data for determining present and 
future equipment requirements. 
6. Provide data for inventory analysis. 
7. Establish raw material in process and 
finished parts files 
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Name 
Position 
Date 
-------------
Rate Comments 
------------
8. Provide data for coat center performance. 
9. Assist in improving plant layout. 
10. Structure and classify quality 
requirements. 
Additional Needs and Comments 
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